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CHAPTER 7
THE REMOVAL, RECONSTRUCTION AND
CONSERVATION OF THE GUA GUNUNG RUNTUH
SKELETON: A PRACTICAL GUIDE
* **STEPHEN CHIA MING SOON ANn SAM TENG WAH
INTRODUCTION
Bone consists of collagen, a proteinous (organic) substance, and a
mineral, principally a form of calcium phosphate, called apatite, together
with water. The bones in a body have different functions and this
difference is reflected in the degree of mineralisation. Such differences in
mineralisation also give rise to the differences in properties between the
same bone from individuals of different ages. During life, limb bones can
also alter their shape to respond to the load placed upon them. For example,
the bones on the racquet arm of a professional tennis player are likely to be
thicker than the other side. Wear and tear on teeth indicate diet. Therefore,
an expert examination of skeletal remains can give vital clues not only to
age but also to occupation, diseases, and diet of the living person.
* Mr. Stephen Chia Ming Soon graduat~d with a B.Sc. (Hons) in chemistry and M.A. in
archaeology. He is now attached to Universiti Sains Malaysia while pursuing his Ph.D.
His research interests focus on prehistoric pottery sources and technology in Peninsular
Malaysia using chemical and mineralogical analyses. He has been actively involved in
archaeological fieldwork in Peninsular Malaysia and is broadly concerned with the
application of science to archaeology.
** Professor Sam Teng Wah holds a Ph.D in organic chemistry from Imperial College,
London and is with the School of Chemical Sciences, Universiti Sains Malaysia. His
current interest is natural products chemistry, the study of compounds found in plants
and other living things, as well as archaeochemistry. His keen interest in archaeology
developed during his lunch time wanderings into galleries and museums in London in
his student days. Consequently, he is now an active member of the USM archaeologicjll
team and has helped in conservation and various chemical analyses of artifacts.
However, the proteinous material is subject to decay so only the highly
mineralised parts of the skeleton stand a chance of preservation for
posterity to uncover. Normal chemical reactions with ambient minerals
aided by damp conditions can alter the structure of the remaining apatite
edifice and tJ:1e bone may crumble. It is therefore rare to find ancient and
well-preserved human
remains in the the tropics and when one is uncovered, it is extremely
important to conserve it for the clues that it can offer about the prevalent
society of that time.
,
An archaeologist who uncovers such human remains therefore needs
the additional skills of the forensic scientist to remove, transport,
reconstruct and eventually to conserve those remains. This situation was
precisely the problem we had with the skeleton from Gua Gunung Runtuh
in Lenggong. Based upon our experience with this skeleton, we have
developed a general procedure which may be useful for the recovery of
ancient human remains in tropical regions.
PRELIMINARY SITE MEASUREMENTS
It is important to acquire information about the site such as
temperature and humidity, soil composition and condition, and their
variations in order to assist in subsequent removal, conservation, and
analysis. Perak Man was buried 0.8 metres below the surface in a limestone
cave. The floor was composed of fine chalk silt and roof debris from a
relatively recent cave-in. A patchy layer of guano was evident over the site.
The moisture content of the top soil was determined as 2.0% by drying to
constant weight. The moisture content of a bone fragment was similarly
measured as 2.7%. Thus a measurement of the water content of the
immediate soil should give an approximate value for the moisture content
of the skeletal remains. This level of moisture content may be considered
dry. Ambient humidity was relatively constant over one week at 89% while
the cave temperature averaged a c'ool 24°C (maximum 24.5°C, minimum
23.S°C). These relatively constant environmental conditions must have
contributed to the preservation of the remains. Wider deviations would lead
to deterioration.
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The pH of the soil, measured with a digital pH meter (Cole Palmer,
Beckman model 3500) was slightly alkaline at 8.15 units. Acid conditions
would have destroyed the mineral components (Nakahashui and Nagai
1985).
Fluoride ions were low in abundance and precluded extensive
conversion <of bone apatite into fluoroapatite which could contribute to a
weakening of the structure and loss of form (Baer 1978). As the burial was
relatively high,.about 75 metres above the estimated level of the lake at the
dated period (see chapter 2) it was not subjected to periodic inundation
with groundwater containing dissolved salts. Thus the remains were
relatively free from salt encrustations and the form was well preserved.
REMOVAL
The skeleton was fIrst exposed by standard established techniques. The
observed integrity of the remains then allowed a decision as to which of the
two methods should be used for removal and transport. If the remains are
suffIciently intact and largely in an undeteriorated condition then they can
be removed as a block with the soil especially if the site is accessible.
However, the rather frail condition of the skeletol"), and the inaccessibility
of the cave required that the in-situ position of every fragment be recorded
and photographed for individual removal (Plate 7-1). Half the jaw was
recovered away from the skeleton probably as a result of a boulder falling
on the skull.
Each fragment was next identifIed and carefully cleaned while in place
with wooden skewers and soft hair brushes. Fragments which did not need
consolidation were carefully removed and labelled. Attention was given
particularly to whether the skeletal parts belonged to the left or right side.
Left and right parts were separately packed and labelled. Small breaks (for
example finger bones) were mended with a polyvinyl acetate cement such
as UHU (Ligner & Fischer GmbH) before packing. Cancellous (spongy)
bones such as the shoulder blade were fragile and were carefully removed
with the aid of a shaped block of plasticine (Plate 7-2).
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